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Thus the characteristics of the three possible theories of the optics of crystals are the following:
1.  The magnetic force is the light-vector.   Plane waves are transverse; the light-vector lies in the plane of polarization. (Mechanical theory of F. Neumann, G. Kirchhoff, W. Voigt, and others.)
2.   The electric force is the light-vector.     Plane waves are not strictly transverse; the light-vector is almost perpendicular to the plane of polarization.     (Mechanical theory of Ketteler, Boussinesq, Lord Rayleigh, and others.)
3.   The electric current is the light-vector.    Plane waves are transverse; the light-vector lies perpendicular to the plane of polarization.    (Mechanical theory of Fresnel.)
These differences in the theory cannot lead to observable differences in phenomena so long as the observations of the final light effect are made in an isotropic medium upon advancing, not stationary, waves. No other kinds of observations are possible in the case of crystals. Hence nothing more can be done than to solve each particular problem rigorously, i.e. in consideration of its special boundary conditions.
The system of differential equations and boundary conditions to be treated are then completely determined, and there results one definite value for the electric force in the outer isotropic medium no matter what is interpreted as the light-vector in the crystal. The results which can be tested by experiment are the same whether the magnetic force or the electric force is taken as the light-vector in the outer medium. For, according to the fundamental equations, the intensity of the advancing magnetic wave is always the same as the intensity of the advancing electric wave.
The electromagnetic theory has then the advantage that it includes a number of analytically different theories and shows why they must lead to the same result.
A ray of light was defined on page 273 as the path of the energy flow. According to the equation given on page 310 for the electromagnetic energy in crystals, equation (23) on